Functional characterization of the Japanese flounder (Paralichthys olivaceus) Sox2 gene promoter.
Sox2 has essential roles in early embryogenesis and the development of the central nervous system. Sox2 is also necessary in maintaining the identity of progenitor cells. In our study, a 1.8-kb fragment of the 5' flanking region of Paralichthys olivaceus Sox2 (Po-Sox2) gene was cloned and functionally characterized. The activity and specificity of Po-Sox2 promoter were analyzed by comparing various deletion mutants for their ability to direct luciferase and GFP expression in flounder brain cell line. Results indicated that the basal promoter is located between -978 and -442 bp, and the region from -1370 to -978 bp enhances the promoter activity. The regulatory elements in the -1370 to -442 bp fragment were further investigated. Many binding sites of transcription factors closely related to neurogenesis and stem cell properties were found in this region. Mutational analysis indicated that Nanog, Pax6, p53, and POU binding sites play functional roles in the transcription of Po-Sox2 gene, whereas NF-Y binding sites did not affect this gene. In vivo studies using transient transgenic zebrafish embryos showed that the Po-Sox2 promoter region can drive GFP expression in brain, yolk syncytial layer, and notochord. Our results provide valuable information in understanding the molecular regulatory mechanisms of Po-Sox2 gene during neurogenesis and embryonic development.